Background Internet intervention in Chinese university students would be a possible
| INTRODUCTION
According to the World Health Organization, about 350 million people are with depression, and a large proportion of them are younger than 25 years (Kessler, McGonagle, Swartz, Blazer, & Nelson, 1993) . In China, the prevalence of depression among university students was 11.7% (Chen, Wang, et al., 2013a) , and depression was the major cause of functional disability in this population. However, mental health resources for managing depression are very limited in China, with only 1.46 psychiatrists per 100 000 population and 15 beds per 100 000 population for mental illnesses until 2011 (Qian, 2012) . To overcome the gap between the high prevalence and the high rates of underdiagnosis and undertreatment for depression among Chinese university students is a big challenge.
The remarkable spread of Internet in the past 20 years in China makes its impact on the practice of mental health increasingly unignorable (Styra, 2004) . In case of university students, who have developed trust and reliance on the Internet, web-based surveys to collect data on health risk behavior are feasible and cost-effective (Pealer, Weiler, Pigg, Miller, & Dorman, 2001) . Meanwhile, students with depressive symptoms use the Internet much more often, which indicates that the students with depression are more likely to look for help from the Internet (Kotikalapudi, Chellappan, Montgomery, Wunsch, & Lutzen, 2012) . Hence, the Internet intervention program would be an efficacious approach for diminishing the gap among Chinese university students between the high rate of prevalence of depression and low rates of diagnosis and treatment. Groups of researchers have established numerous Internet intervention programs
| Subjects
Subjects enrolled were the undergraduate students of Zhejiang University. The inclusion criteria of the subjects were as follows: (a) age > 18 years; (b) capable of independent communication, which includes the ability to listen, speak, read, and write; and (c) knowledge of basic computer skills, which include the ability to surf the Internet.
| Procedures
On the basis of an email list from the students' office, 300 undergraduate students who have spent 1 to 3 years in the university were invited to participate in the online PHQ-9 screening program. Finally, 230 (76.7%) subjects were willing to participate in the study and completed the first test. After 2 weeks, a subsample of 150 (65.2%) subjects was randomly chosen to retake the test for the test-retest reliability.
After completing the online PHQ-9 screening program, 81 (35.2%) of the 230 subjects were randomly selected to undergo the face-toface Mini International Neuropsychiatric Interview (MINI) within 48 hours. The MINI was administered by 2 research staff with experience in surveys using MINI and were blind to the PHQ-9 scores.
All the subjects were invited to complete client satisfaction questionnaires about this online PHQ-9 screening program, and 120 (52.2%) subjects responded to the questionnaires at the end. The PHQ-9 was developed as a self-reported, diagnostic screening tool for assessing and monitoring the severity of depression. It comprises 9 diagnostic symptom criteria based on the Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) major depressive disorder (Kroenke, Spitzer, & Williams, 2001 ). For each item, there are 4 response options ranging from 0 = "not at all" to 3 = "nearly every day" with total scores ranging from 0 to 27. A major depressive episode is diagnosed in 2 ways using the PHQ-9: It is diagnosed using a diagnostic algorithm and a summary score (Spitzer, Kroenke, Williams, & Primary, 1999) . In this study, the Chinese version of the PHQ-9 and the diagnostic algorithm was used.
| Mini International Neuropsychiatric Interview
The MINI is the gold standard among the various diagnostic tools. This tool is a short diagnostic structured interview for the major axis I psychiatric disorders in DSM-IV (Lecrubier et al., 1997) . The MINI translations were produced to ensure concordance with existing translations (Boudrot, D'uva, Sheehan, Lecrubier, & Even, 2009) , and the Chinese version showed high sensitivity (0.94) and specificity (0.86) for diagnosing a current major depressive episode, indicating its reliability and validity (Si et al., 2009) . In this study, depression was diagnosed using the Chinese depression modules of the MINI.
| Client satisfaction questionnaire
The client satisfaction questionnaire was compiled by researchers. It is a 7-point Likert-type self-reported instrument that assesses people's satisfaction toward the online PHQ-9 screening program in 3 dimensions (convenience, comprehensiveness, and willingness). The overall satisfaction is also measured in this manner. In this questionnaire, subjects must react on a scale ranging from strongly disagree to strongly agree.
| Statistical analysis
The data were analyzed using the Statistical Package for the Social Sciences version 19.0. In case of the reliability analysis, the internal consistency and the test-retest consistency were assessed using Cronbach alpha coefficient and Spearman correlation coefficient, respectively.
In case of the validity criteria, the sensitivity, the specificity, the predictive values, and the likelihood ratios of various intervals were calculated. The receiver operating characteristic curve analysis was performed to determine the suitable cutoff points in the undergraduate students using Internet-administered PHQ-9.
Feasibility measures of interest including time of administration and difficulties in administration were addressed and analyzed. The scores of the satisfaction questionnaire in 3 dimensions were also addressed and analyzed.
3 | RESULTS
| Demographic characteristics
The mean age of the subjects was 19.93 years (standard deviation = 2.58 years; range, 18-25 years). There were 130 (56.5%) men and 100 (43.5%) women.
Demographic data are presented in Table 1 . The ratio of men to women was not significantly different (χ 2 = 0.101, P = .951). The analysis of variance showed no significant difference in mean age between men (F = 1.230, P = .296) and women (F = 0.226, P = .767). Meanwhile, as expected, the analysis of variance showed significant differences in PHQ-9 total scores between men (F = 38.403, P < .01) and women (F = 54.361, P < .01).
3.2 | Feasibility
| Reliability
The internal consistency of Internet-administered PHQ-9 was 0.8, as
established by Cronbach alpha coefficient. The 2-week test-retest reliability coefficient of Internet-administered PHQ-9 was 0.78. The correlations between 9 items of the PHQ-9 and the total scores ranged from 0.54 to 0.69 (Table 2) .
| Validity
The performance of the PHQ-9 against the diagnosis of major depression using the MINI as a standard criterion was examined. The sensitivity, specificity, and likelihood ratio of different cutoff scores were demonstrated (Table 3) . At the cutoff score of the PHQ-9 of ≥10, the sensitivity was 0.74 and the specificity was 0.85. The positive likelihood ratio was 5.08 at this cutoff point. Receiver operating characteristic curve analysis supports the criterion validity of the PHQ-9 in successfully differentiating between patients with and without major depression (area under the curve = 0.897; standard error = 0.038; 95% confidence interval, 0.823-0.970) (Figure 1 ).
| Time-cost
The duration of administration of the online PHQ-9 screening program for university students ranged from 1 to 7 minutes, and the mean duration was 3.5 minutes. No major difficulties in administration were reported; all the students were able to complete the PHQ-9, and none of them objected to the contents of the items.
| Total satisfaction score
With regard to the 7-point Likert-type satisfaction questionnaire, the dimension concerning convenience was judged most positively (M = 5.71) and willingness was mostly judged neutral (M = 5.43). However, the dimension concerning comprehensiveness was judged little negatively (M = 4.86). Above all, the overall satisfaction was found to be 5.31. It means that although some limitations exist, university students' satisfaction toward the online PHQ-9 screening program is rather highly appreciated.
| DISCUSSION
With high feasibility and satisfaction, PHQ-9 is a powerful and poten- Offi cial journal of the Pacifi c Rim College of Psychiatrists sensitivity and specificity of the PHQ-9 of the present study did not differ from most studies that used PHQ-9 in a primary care setting, in spite of the different sample populations of the present study (Gilbody, Richards, Brealey, & Hewitt, 2007) . Kroenke (2012b) demonstrated that the optimal cutoff score of PHQ-9 may vary depending on the setting, and it was found to have acceptable diagnostic properties for detecting major depressive disorder for cutoff scores between 8 and 11. In the present study, the sensitivity and specificity of the PHQ-9 reached a satisfactory balance when the cutoff score was 10, which is lower than the value from the study by Zhang et al. (2013) who used paper-based PHQ-9 to screen depression among Chinese university students. The reason may be that in the present study, as the PHQ-9 was administered on the Internet, the subjects might not realize their depressive symptoms comprehensively, and some of them were even reluctant to admit the existence of depressive symptom to themselves. Above all, further studies on the cutoff scores of the Internet-administered PHQ-9 in university population are necessary to test this possibility.
Internet-based therapies have been proven to have many advantages over traditional ones. In contrast to people's general disinclination to consult physicians, the number of subjects enrolled in study accounted for 76.7% of the total students invited, which suggests high engagement of users. Meanwhile, the Internet-administered PHQ-9 takes shorter time and lesser effort to complete than the paper version (mean duration of administration = 7.5 min) (Chen et al., 2010) . It can be concluded that the subjects were mostly satisfied with this approach as a tool for screening depression, as shown by the results of the satisfaction questionnaire. Online PHQ-9 also eliminates the barriers of distance, reduces stigma, and provides a cost-efficient platform. Given these advantages, it can be pictured that a combination of PHQ-9 and Internet has underlying applications.
First, PHQ-9 is a depression module, which scores each of the 9 DSM-IV criteria of depression and which helps to increase the emotional self-awareness of its user. Second, the Internet-based PHQ-9 screening can also be adopted as a tool for the self-management of depression. Conducting tests at fixed intervals can help in a measurebased intervention. Third, current health app developers are driven mostly by economic motivation instead of research motivation (Donker et al., 2013) , and hence the test of Internet-administrated PHQ-9 is a preliminary step toward an evidence-based intervention program.
Limitations of the present study and of Internet screening must be acknowledged. First, as the sample size was small and limited within the scope of the university students, the results cannot be applied to other populations. Second, only MINI was used as the gold standard diagnoses; it will be more convincing if more indicators are adopted. Finally, as the study selectively excludes subjects without access to the Internet, the results may be biased. Future studies on online PHQ-9 screening program can explore the feasibility of the PHQ-9 as a self-management of depression or measurement-based intervention tool.
Overall, the results of the present study provide support for the online PHQ-9 screening program to assess and monitor the severity of depression among Chinese university students. It also indicates the PHQ-9 is a possible way to overcome the gap in the high rate of prevalence of depression and low rates of diagnosis and treatment.
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